Experimental Section

1.
General Experimental:
All the scale-up reactions were performed in the lab using 45 L jacketed reactor using standard operating procedures. Commercial grade solvents were purchased from Sonia Organics and used as received without drying. Reagents were used as received from commercial sources without further purification: (+)-3-Carene from Acros Organics, silver nitrate from Alfa Aesar and DessMartin periodinane from Spectrochem. Analytical methods were developed using an Agilent 6890N/7890B series GC system with FID detector using and was used for both in process tests and final purity analysis. CNMR were recorded in Bruker DPX 300 or Bruker Avance 400 spectrometer and are reported in ppm (δ) using the residual solvent peak as the internal reference.
(1S,3R,4R,6R)-4-Bromo-3,7,7-trimethylbicyclo[4.1.0]heptan-3-ol (2):
To a clean and dry 45 L glass reactor, was charged 1,4-dioxane (8,000 mL, 8.0V), water (4,000 mL, 4.0V), (+)-3-carene (1,000 g, 7.3 mol) and calcium carbonate (977 g, 9.8 mol) and the suspension was cooled to 10 °C. N-Bromosuccinimide (1,698 g, 9.5 mol) was added in portions over 1 h while maintaining the internal temperature. At the end of addition, the resulting mixture was warmed to 20 °C and maintained for 3 h and the progress of the reaction was monitored by GC until (+)-3-carene was not detected. The reaction mixture was then diluted with water (20,000 mL, 20V) and extracted twice with petroleum ether (12,000 mL, 12V). The combined organic extracts were washed twice with 5% w/w Na 2 S 2 O 3 solution (10,000 L, 10V), dried over anhydrous sodium sulfate and concentrated under vacuum at 35 °C to get the crude product.
The crude product was dissolved in hexane (4,000 mL, 4V) and cooled to -40 °C and stirred for 30 min. The solid was filtered, washed with chilled hexane (1,000 mL, 1V) and dried at 25 °C for 5 h to get 850 g of (1S,3R,4R,6R)-4-bromo-3,7,7-trimethylbicyclo[4.1.0]heptan-3-ol as offwhite solid as main crop with 95% GC purity. The mother liquor was cooled to -40 °C, stirred for 30 min, filtered, dried and isolated another 100 g as off-white solid (2 nd crop) with 94% purity by GC. Both the crops material were mixed and taken forward into the next step. TLC: Petroleum ether:EtOAc (8:2); Stain solution: PMA (10% Ethanol), Yield: 950 g (55.5%). To a clean and dry 45L reactor, was charged ethanol (22,000 mL, 10V), water (1,100 mL, 0.5V) and 2 (2,200 g, 9.44 mol) and cooled to 0 °C. Triethylamine (2,634 mL, 18.9 mol) was slowly added at a rate to maintain the internal temperature <5 °C. To the resulting clear reaction mass was cooled to -5 °C and silver nitrate (2,404 g, 14.15 mol) was added in portions over a period of 1 h while maintaining temperature between -5 and 0 °C. The slurry reaction mixture was maintained at -5 to 0 °C for 3 h and the progress of the reaction was monitored by GC until 0.3% of 2 remained (99.7% conv).
[Note: reaction mass turned a light gray color] The reaction mass was diluted with water (33,000 mL, 15V), then filtered through a pad of celite and the pad was washed with water (6,600 mL, 3V) and petroleum ether (22,000 mL, 10V). The filtrate was extracted twice with petroleum ether (33,000 mL, 15V) and the combined organic layer was washed with 1.5 N HCl (22,000 mL, 10V), followed by saturated NaHCO 3 solution (22,000 mL, 10V) and brine solution (22,000 mL, 10V). Then the organic layer was dried over anhydrous Na 2 SO 4 , filtered and concentrated at 35 °C to give 1-((1R,3S,5S)-6,6-dimethylbicyclo[3. 
4.
6,6-Dimethylbicyclo[3.1.0]hexan-3-yl acetate (4):
To a clean and dry 45 L reactor, was charged dichloromethane (12,400 mL, 10V) and 3 (1,240 g, 8.1 mol). The resulting clear reaction solution was cooled to 15 °C and 3-chloroperoxybenzoic acid (1,827 g, 10.6 mol) was added in portions over 30 min while maintaining the internal temperature at •15 °C. The resulting mixture was stirred at ambient temperature for 14 h and the progress of the reaction was monitored by GC until 0.2% of 3 remained and 97% of 4 (Note: If the reaction does not go for completion, additional m-CPBA can be added). The reaction mass was diluted with dichloromethane (12,400 mL, 10V) and washed twice with 5% NaHCO 3 solution (12,400 mL, 10V), once with brine solution (12,400 mL, 10V), dried over Na 2 SO 4 , filtered.
[ 
5.
6,6-Dimethylbicyclo[3.
1.0]hexan-3-ol (5):
To a clean and dry 45 L reactor was charged ethanol (13,100 mL, 10V) and 4 (1,310 g, 7.79 mol). To the resulting clear reaction solution was charged 4N lithium hydroxide solution (14,000 mL, 46.7 mmol) over 10 min while maintaining the internal temperature between 20 and 25 °C. The resulting solution was stirred at ambient temperature for 2 h and the progress of the reaction was monitored by GC until 4 was not detected and 99.7% of 5 was present (Note: If the reaction does not go to completion, additional LiOH can be charged). The reaction mixture was diluted with water (26,200 mL, 20V) and extracted with petroleum ether (13,100 mL, 10V). The aqueous layer was extracted with petroleum ether/EtOAc (7.5:2.5, 13,100 mL, 10V). The combined organic layer was washed with water (13,100 mL, 10V), followed by brine solution (13,100 mL, 10V) and dried over Na 2 SO 4 . The mixture was filtered and concentrated under reduced pressure at 35 °C to a yellow oil that was purified by silica gel chromatography: Silica [CAUTION: Literature 1Error! Bookmark not defined. has shown that Dess-Martin periodinane and IBX should be treated as heat-and shock-sensitive compounds. Safety analysis shows exotherms when heated (>130°C). All operations should be conducted with the appropriate safety equipment and procedures.] To a clean and dry 45 L reactor was charged dichloromethane (11,000 mL, 22V) and 5 (500 g, 3,96 mol). The resulting solution was cooled to 0 °C and the resulting solution was added Dess-Martin periodinane (2,017 g, 4.7 mol) in portions over approximately 1 h while maintaining the internal temperature •5°C. The reaction mass temperature was then warmed to 20 °C and stirred for 3h at 20-25 °C and the progress of the reaction was monitored by GC until 5 was not detected. The reaction was diluted with dichloromethane (10,000 mL, 20V) and filtered through a pad of celite and rinsed with dichloromethane (2,500 mL, 5V). The combined filtrate was washed twice with sodium bicarbonate solution (5,000 mL, 10V) (Note: Slowly added NaHCO 3 due to frothing), twice with 10% w/v Na 2 S 2 O 3 solution (5,000 mL, 10V) and brine (5,000 mL, 10V). Then the organic layer was dried over Na 2 SO 4 , filtered and then concentrated under reduced pressure at 30-35°C to afford 490 g of 6 as pale yellow oil. GC purity: 96%. Assay by Quantitative NMR = 78% w/w. A 267 g portion of the batch was then distilled at 1.5 mbar as temperature was slowly increased from 20 °C to 80 °C (Condenser set point 5-10 °C, receiver set point -20 °C; Equipment: Short path distillation head with a combined cold-coil and Liebig condenser and affixed with a threeport distribution adapter) and collected three fractions for a total of 212.5 g (80% yield on distillation) of 6 as a clear colorless liquid. Analytical data from middle fraction: GCMS: Cal. 
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